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Abstract
COVID-19 has had an unprecedented worldwide impact, and Peru has had one of the highest COVID-19 case rates despite
implementation of an early strict nationwide quarantine. Repercussions on Peru’s healthcare system may impact vulnerable pop-
ulations, particularly people with HIV (PWH). We explored knowledge of COVID-19 and the socioeconomic and health impact
of the pandemic among middle-aged and older PWH. A cross-sectional telephone survey was administered to 156 PWH age ≥40
years receiving care in one of two large HIV clinics in Lima, Peru. The majority of PWH (age 52± 7.7 years, 41% female, 65%
completed secondary school or less) were knowledgeable regarding COVID-19 symptoms and prevention methods. Nearly
half of those employed prior to the pandemic reported job loss. Female sex (unadjusted prevalence ratio [PR] 1.85 [95%CI
1.27-2.69]), low educational level (PR 1.62 [1.06-2.48]) and informal work (PR 1.58 [1.06-2.36]) were risk factors for unemploy-
ment but not in adjusted models. Increased anxiety was reported in 64% and stress in 77%. COVID-19 has had a substantial
socioeconomic and mental health impact on PWH living in Lima, Peru, particularly those with lower educational levels and infor-
mal workers. Efforts are needed to ensure continued medical care and socioeconomic support of PWH in Peru.
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Background
The Coronavirus Disease 2019 (COVID-19) pandemic has had
an unprecedented worldwide impact with significant repercus-
sions in the Latin American region. Although Peru ranks 43rd

in the world by population size,1 it has one of the highest
COVID-19 case counts with over 1.7 million reported cases
as of April 2021.2 The Peruvian government declared a national
state of emergency on March 15th, 2020, with a nationwide
lockdown implementing strict control over the population’s
ability to go outdoors (except to purchase food or pick up med-
ications), a nightly curfew, and closure of national borders.3

This quarantine helped flatten the curve of infections in the
country, but also had a significant impact on non-COVID-19
healthcare availability.4

The COVID-19 pandemic has made each step of HIV care
challenging, risking the improvements achieved in HIV-related

outcomes over the past decade in Peru.5 Detection of new cases
of HIV has increased largely due to widespread implementation
of HIV screening programs in Peru.6 However, during the first
half of 2020, only 927 new cases of HIV were diagnosed, a
drastic decrease compared with an incidence of 8105 new HIV
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diagnoses reported the year prior, likely reflecting a decline in
HIV testing among those at-risk for HIV during the pandemic.6

The pandemic has also had a substantial socioeconomic
impact on the general population in Peru, particularly among
informal workers who make up nearly 70% of the Peruvian
workforce, and who are burdened with unstable incomes and
inadequate healthcare coverage.7 From May through July
2020, the Peruvian National Institute of Statistics and
Informatics (INEI) reported 6 million people had lost their
employment.8 It is essential to determine the socioeconomic
impact that COVID-19 has had on particularly vulnerable pop-
ulations, such as those who are informally employed and those
with lower educational levels, especially among PWH who are
known to be at higher risk for medical comorbidities and poor
mental health outcomes.9,10 Very few studies from the Latin
American and Caribbean (LAC) region11,12 address the socioe-
conomic and health impact of the pandemic, or the knowledge
of and attitudes towards COVID-19 infection among PWH. We
present findings from a study evaluating knowledge regarding
COVID-19, and the socioeconomic and health impacts of the
pandemic among middle-aged and older PWH from Lima,
Peru.

Material and Methods

Study Design and Population
We conducted a cross-sectional study between July and August
2020 among PWH receiving routine healthcare at one of two
large HIV clinics located in Lima, Peru. All participants previ-
ously enrolled in one of two cross-sectional studies (on
aging-related musculoskeletal and neurocognitive comorbidi-
ties among PWH) were invited to participate. There were no
exclusion criteria other than those of the parent studies (age
<40 years, nationality other than Peruvian nationality).
Participants were re-contacted by telephone and invited to par-
ticipate in the telephone survey.

Sources of Data
Our survey consisted of 34 questions, divided into four sec-
tions, adapted from other validated survey studies:13–15 (a)
knowledge and perceptions of COVID-19 infection, (b) socio-
economic and health impact of the COVID-19 pandemic,
(c) COVID-19 infection history and diagnosis, and (d) occupa-

Table 1. Sociodemographic Characteristics of Participants (N= 156).

N= 156

Characteristics
Age, mean (SD) 51.9 (7.7)
Male sex, n (%) 92 (59.0)

Education level, n (%)
Secondary school or less 81 (51.9)
More than secondary school 75 (48.1)
Employed prior to the pandemic, n (%) 112 (71.8)

Employment type
Professional 45 (40.2)
Non-professional 65 (58.0)
Unknown 2 (1.8)

Level of employment formality, n (%)
Formal worker 68 (60.7)
Informal worker 41 (36.6)
Unknown 3 (2.7)

Table 2. Socioeconomic and Health Impact of the COVID-19
Pandemic on Middle-Aged and Older PWH Living in Lima, Peru by
Educational Levela.

Secondary
school or
less
n (% Yes)
n= 81

Above
secondary
school
n (% Yes)
n= 75

Prevalence
Ratio
(95%CI)a

Mental and physical health impact of the pandemic
Increase in anxiety
or stress or
feelings of sadness

74 (91.4) 65 (86.7) 1.05 (0.94-1.18)

Increase in sleep
problems or poor
sleep quality

43 (53.1) 49 (65.3) 0.81 (0.62-1.06)

Increase in health
problems
unrelated to
COVID-19
infection

23 (28.4) 29 (38.7) 0.73 (0.47-1.15)

Decrease in
physical activity or
exercise

53 (65.4) 51 (68.9) 0.95 (0.76-1.18)

Overeating or
eating more
unhealthy foods

27 (33.3) 33 (44.6) 0.75 (0.50-1.11)

Healthcare and ART access during the pandemic
Currently on ART 80 (98.8) 72 (96.0) 1.03 (0.98-1.08)
Difficulty
accessing ART
refills or pick-up

13 (16.1) 24 (32.4) 0.50 (0.27-0.90)

Difficulty
accessing routine
HIV careb

23 (30.0) 35 (49.3) 0.61 (0.40-0.92)

COVID-19 Infection history
Currently or
previously
symptomatic but
was not tested for
COVID-19
infection

8 (9.9) 5 (6.7) 1.48 (0.51-4.33)

Tested positive for
COVID-19
infectionc

2 (3.5) 2 (4.1) 0.86 (0.13-5.88)

Hospital stay due
to COVID-19
infection

0 (0) 0 (0) N/A

Socioeconomic impact of the pandemic
Restricted to those who were employed prior to the pandemic (n= 112,

71.8%)
Became newly
unemployed

30 (58.8) 21 (34.4) 1.71 (1.13-2.59)

(continued)

2 Journal of the International Association of Providers of AIDS Care



tion and employment history (Supplementary Table I).
Questions were translated from English into Spanish by two
fully bilingual investigators (MMD, DMC), and were corrobo-
rated by two native Spanish-speaker study team members (VR,
MS). For all patients, demographic information (age, sex, edu-
cational level, district of residence) was obtained from their
prior project records with their consent.

Data Analysis
Means and standard deviations were used to report descriptive
statistics of continuous variables and frequencies and percent-
ages for categorical variables. Univariate and multivariable
(adjusted for relevant covariates, such as sex, educational
level and/or occupation type) were performed using generalized
linear model with family Poisson and link log to calculate prev-
alence ratios (PR) and their corresponding 95% confidence
intervals (95% CI). All variables that were significant in the uni-
variate analyses were included as covariates in the multivariable
analyses. Statistical analyses were performed using STATA
(College Station, TX, USA) and JMP Pro version 14.2.0
(Cary, NC, USA).

Ethical Approval and Informed Consent
This study was reviewed and approved by the ethics committees
of the Universidad Peruana Cayetano Heredia (Reference number
202113), Via Libre (Reference number 5880) and Yale School of
Medicine (Reference number MODCR00005834) institutional
review boards. All participants enrolled in this study provided

verbal informed consent after a comprehensive explanation of
the procedures by phone prior to study enrollment.

Results

Sociodemographic and Clinical Characteristics
A total of 293 eligible PWH were approached for study enroll-
ment consideration. Of these, 98 participants could not be
reached by phone (ie non-functioning phone number, no
response to multiple calls), one participant was deceased. 38
of the 194 participants contacted (19.6%) declined to partici-
pate. Of the 156 PWH who consented to participate in the
study, the average age was 52± 7.7 years and 41% were
female. Eleven % completed up to primary school, 54% more
than primary school but up to secondary school, and 35% com-
pleted above secondary school. Around 72% of the participants
were employed prior to the pandemic; of these, 36.6% reported
being in the informal sector (Table 1).

More than 10% of patients reported symptoms of
COVID-19, but only four participants reported testing positive
for COVID-19 infection, and no one with self-reported infec-
tion reported hospitalization (Table 2). No differences in
COVID-19 infection rates were observed by educational level
(P= .746) or employment type (formal vs informal work, P=
.824).

Knowledge of COVID-19 Infection
The majority of all participants correctly answered that the most
efficacious prevention methods against COVID-19 infection
were wearing a facial mask (96%), frequent handwashing
(99%), avoiding close contact with people who are sick
(96%) and avoiding touching the face (97%). Nearly half
(46.8%) of participants believed gargling salt water would
prevent COVID-19 transmission and 22.4% believed taking
antibiotics was helpful. A significantly higher proportion of par-
ticipants with lower educational levels (32.1%) believed that
taking antibiotics would prevent COVID-19 transmission com-
pared to those with higher educational levels (P= .003). The
majority of participants correctly identified signs or symptoms
related to COVID-19 infection, including cough (89.7%),
fever (98.7%), shortness of breath (99.4%); data not shown.
Symptoms such as nosebleeds (8.3%) and skin rash (18%)
were incorrectly identified as symptoms of COVID-19
infection.

Socioeconomic Impact of COVID-19
Around 70% of the participants were employed prior to the pan-
demic. Around 46% reported being laid off from their jobs
during the pandemic and nearly 40% did not follow the recom-
mendations for telework and continued to work in close contact
with the public (Table 2). Nearly one-half (51/112) reported an
increase in their workload or work responsibilities. Two-thirds
of those with lower educational levels became newly

Table 2. (continued)

Secondary
school or
less
n (% Yes)
n= 81

Above
secondary
school
n (% Yes)
n= 75

Prevalence
Ratio
(95%CI)a

Changed jobs 7 (14.0) 8 (13.1) 1.07 (0.42-2.74)
Workload or
work
responsibilities
increased

15 (30.0) 36 (59.0) 0.51 (0.32-0.82)

Work exposure
to the general
public during the
pandemic

23 (46.0) 21 (34.4) 1.34 (0.84-2.11)

Abbreviations: ART= antiretroviral therapy; PWH= persons with HIV.
Prevalence ratios associated with p values<0.05 appear in boldface.
aReference group= above secondary school.
bPercentages calculated of 148 participants who attempted to access routine
HIV clinical care during the pandemic; n= 77, secondary school or less; n= 71,
above secondary school.
cData available for n= 106; n= 57, secondary school or less; n= 49, above
secondary school. Data was not collected on the number of participants who
had a COVID-19 test.
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unemployed during the pandemic, significantly more than those
with higher educational levels (58.8% vs 34.4%, P= .010;
Table 2). Those with higher educational levels had significantly
greater workload or work responsibilities during the pandemic
compared with lower education levels (59% vs 30%, P=
.002; Table 2). In unadjusted regression analyses, female sex
was a risk factor for job loss during the pandemic [PR 1.85
[95%CI 1.27-2.69], as were lower educational levels [PR 1.62
[95%CI 1.06-2.48]], but this was not statistically significant
in adjusted models. Having informal employment was an inde-
pendent risk factor for unemployment during the pandemic [PR
1.58 [95%CI 1.06-2.36]], but not in the adjusted analyses
[Table 3].

Mental Health Impact of the COVID-19 Pandemic
A majority of patients in our study expressed an increase in
anxiety (64%) and stress (77%) since the beginning of the pan-
demic. Older age (≥50 years) and being newly unemployed
during the pandemic significantly increased risk of new
mental health problems in univariate analyses (PR 0.89 [CI
0.80-0.99] and PR 1.16 [1.03-1.31], respectively) but not in
multivariable analyses (Table 3). There were no other signifi-
cant trends related to increases in mental health symptoms.
Lower education levels and employment type did not signifi-
cantly increase risk of new or worse mental health symptoms
during the pandemic (P> .05 for both). Of those who had
new or worse mental health symptoms during the pandemic
(n= 139), 60 (43.3%) sought mental health treatment or
therapy, and 43.3% had difficulty accessing mental health
care during the height of the pandemic with no difference by
educational level (P= .113) (Table 2).

Physical Health Impact of the COVID-19 Pandemic
Overall, one-third of the cohort reported an increase in health
problems unrelated to COVID since the beginning of the pan-
demic, with no significant differences by educational level (P
= .174; Table 2). A majority of the cohort reported decreased
physical activity or exercise (66.7%) with no significant differ-
ences between men and women (P= .818 and P= .561, respec-
tively) and no differences by educational level (Table 2). Older
age was not a significant predictor of decreased physical activ-
ity (P= .060). Nearly 40% reported an increase in overeating or
eating unhealthy foods with more men (45.6%) compared with
women (28.1%) reporting this (P= .05). Educational level and
employment type were not associated with unhealthy eating
habits (P> .05).

HIV Care During the COVID-19 Pandemic
Nearly all participants (97%) reported continuing to regularly
take their ART medication, despite nearly one-quarter of the
cohort (24%) reporting difficulty picking up their ART
(Table 2). Of those who either were no longer taking their
ART or had difficulty accessing ART refills (n= 37), the

most common reason was because of cancelled clinic appoint-
ments (26%), difficulty communicating with the HIV clinic
(21%) or a lack of transportation to pick-up medications
(21%). More than one-third (37.2%) reported having difficulty
accessing their routine HIV medical care (Table 2), and the
most common reason was that their primary HIV clinic was
temporarily closed during the pandemic (46.6% [27/58]; data
not shown).

Discussion
Peru has had one of the highest incidences of COVID-19
despite its early nationwide quarantine. Most ‘non-essential’
activities were suspended throughout the duration of the quar-
antine for nearly four months, but Peru still remains in a state
of emergency with slow reactivation of the economy as of
September 2021, just coming out from a second wave of
cases.16,17 The closure of many outpatient clinics has meant
that persons with chronic medical conditions requiring regular
clinical care and access to life-long treatment, such as PWH,
may be at increased risk for negative outcomes if their treatment
is interrupted. Our study showed that most of the participants
were knowledgeable in identifying correct COVID-19 infection
prevention methods and COVID-19-related symptoms. We also
found that the pandemic has had a large socioeconomic impact
among PWH reporting significant job loss, physical and mental
health burden and difficulty accessing routine HIV care or ART
during the height of the pandemic.

Knowledge of COVID-19 Infection
Prior studies have shown that knowledge of infection transmis-
sion and behaviors related to COVID-19 could be importantly
influenced by education level.18 One study of 225 Peruvians,
mostly with university degrees, found that more than 90% of
the participants could correctly identify COVID-19 symptoms
and the majority were knowledgeable of how COVID-19 was
transmitted.19 Another study of 314 Peruvian pre- or post-
graduate university students found also that more than 90%
were able to correctly identify symptoms and transmission
routes of COVID-19 infection.20 These findings are similar to
those we found in our study, possibly associated also with the
higher educational levels from our participants. Notably, these
studies (including ours) were conducted in populations that
are not representative of the mean educational level of the
Peruvian general population.21

Mental Health Considerations and Socioeconomic
Impact
The mandatory quarantines may lead to increased feelings of
isolation in a group of persons who may already be vulnerable
to poor mental health outcomes. In two studies of the general
US population,22,23 40% of adults reported struggling with a
mental health concern or substance use since the onset of the
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pandemic. Anxiety symptoms during the pandemic were three
times higher (25.5% vs 8.1%) and the prevalence of depressive
symptoms, four times that reported in the second quarter of
2019 (24.3% vs 6.5%).22 One study of 1699 questionnaires
administered to Peruvians between April and September 2020
found that psychological distress was particularly high in
women, young people and those with lower educational
levels, highlighting some populations susceptible to negative
mental health outcomes during the pandemic.24 Our study iden-
tified PWH as another important population in where mental
health has been affected negatively during this period and
requires further attention, such as an increase in mental health
services for older Peruvians with HIV.

Socioeconomic challenges due to the pandemic, such as
job loss or increased workload, may also create new mental
health challenges or exacerbate pre-existing ones. One
survey of 1200 Peruvians in the general population published
in February 2021 found that 36.6% had lost their employment
since the beginning of the pandemic,25 and in another study, 3
out of 10 people lost their jobs in Peru.26 Moreover, another
study found that 70% of Peruvians were unable to transition
work to home.27 One international study12 with a majority
of participants from LAC (17% of the cohort were PWH)
found that 11% of all participants lost their employment as
a result of changes due to the pandemic, and of those who
became newly unemployed, 50% had depression and 48%
anxiety. Notably, men living with HIV were more likely to
report expected income reductions during the
pandemic compared to those without HIV (46% vs 36%;
P = .01).12 The National Institute of Statistics from Peru
reported for 2019, that 85.8% of Peruvians between 50 to
59 years of age were economically active, in either formal
or informal jobs.28 The baseline employment rate in our
study was 71%, much lower than from general population
of the same age. Adding to that gap, between the onset of
the pandemic and September 2020 nearly half (45.5%) lost

their employment, highlighting the huge socioeconomic
impact that the lock-down and pandemic has had on older
PWH in Lima, Peru.

During the pandemic, 1 in 3 Peruvians reported anxiety or
depression symptoms and 144 000 Peruvians accessed mental
health services from the beginning of the pandemic until July
2020.29 A study among 247 Peruvian older adults, determined
that factors such as being a woman and having had a diagnosis
of COVID-19 (either themselves or a family member) were stat-
istically associated with anxiety and depression.30 PWH are
known to be at higher risk of experiencing social isolation due
to stigma and fear of rejection.31–33 Among Peruvian PWH, an
elevated prevalence of depression (48%-68%) has been
reported,9,34 and more than 50% of Peruvian PWH have per-
ceived some form of stigma or rejection associated with social iso-
lation.35 It is likely that the contributions of older age, living with
a chronic condition such as HIV, the lock-downs plus the socio-
economic impacts of the pandemic resulted in poor mental health
outcomes in PWH, as reflected in our study in which more than
two-thirds of the participants reported anxiety and almost 80%
more stress compared with prior to the pandemic.

Access to mental health services is crucial, particularly for
PWH, during this period, however the implementation of
mental health services has been challenging.36 We found that
nearly 40% of our study participants attempted to access
these services at some point during the pandemic and about
half of them had access difficulties. In one study of mental
health decision-makers of ministries of health of 10 South
American countries, including Peru, national lockdowns were
identified as a primary barrier to delivery and access to
mental health services during the pandemic.37 However, in
order to address such barriers, some institutions such as the
AIDS Healthcare Foundation,38 have set up access to online tel-
ehealth visits with a mental health provider.39 Innovation in
mental health services during the pandemic is crucial to help
mitigate the psychological effects of the pandemic.

Table 3. Generalized Linear Models (Unadjusted) for Risk Factors for new Unemployment, Mental and Physical Health Changes During the
Pandemic (N= 156).

Newly unemployed during
pandemica

Yes, n= 51 (45.5%)

New or worse mental health
symptomsb

Yes, n= 139 (89.1%)

Negative physical health
symptoms
Yes, n= 52 (33.3%)

Characteristic Unadjusted Prevalence
Ratio (95% CI)

Unadjusted Prevalence
Ratio (95% CI)

Unadjusted Prevalence
Ratio (95% CI)

≥Age 50 years 1.25 (0.82-1.90) 0.89 (0.80-0.99)* 1.43 (0.88-2.32)
Female sex 1.85 (1.27-2.69)¥ 1.09 (0.98-1.22) 1.05 (0.67-1.65)
Educational level, Secondary school

or less
1.62 (1.06-2.48)* 1.05 (0.94-1.18) 0.73 (0.47-1.15)

Profession type, Non-professional 1.41 (0.89-2.22) 0.89 (0.78-1.00) 0.88 (0.50-1.54)
Occupation Type, Informal worker 1.58 (1.06-2.36)* 0.94 (0.81-1.08) 0.62 (0.32-1.20)
Newly unemployed during the

pandemic
N/A 1.16 (1.03-1.31)* 1.74 (0.94-3.25)

*P< .05; ¥P< .001.
aEmployed prior to the pandemic, n= 112 (71.8%).
bNew anxiety or stress or feelings of sadness since March 15, 2020.
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Challenges to Continuity of HIV Care During the
Pandemic
In Peru, among the estimated 72 000 PWH, 64% had been
diagnosed, 46% were on ART, and 36% had achieved viral
suppression.40 HIV medications are supplied and provided
for free to all PWH by the Peruvian Ministry of Health.
However, the challenges of maintaining or improving these
figures could worsen during the COVID-19 pandemic due to
the re-allocation of health resources previously directed
toward funding HIV care toward the inpatient care of patients
with COVID-19. In order to ensure medical care of PWH
during a quarantine, sufficient and steady ART supplies at
health care centers must be available to achieve optimal
ART adherence.41 However, while longer ART refills would
help ensure continuous ART adherence, it also reduces the
opportunity for clinical interactions with an HIV health care
provider, including medication adherence counseling and
viral load testing. In our study, nearly one-quarter of the
group had difficulty accessing their ART during the study
period and close to half reported difficulty accessing routine
HIV care. Despite this, most of the participants reported com-
pliance with ART during the pandemic, which could be related
to changes the Ministry of Health implemented offering
3-month ART supplies and ART home delivery to patients
who could not pick them up in the HIV clinics.42

Telemedicine implementation has been tried for continuity
of care of PWH during the quarantine facilitating ART initiation
and monitoring. However, barriers to implementation through-
out much of Peru, including lack of consistent access to internet
services and lack of equipment for telemedicine within clinics,
make this reality difficult to achieve.43 In one of the clinic site
where the study took place, telemedicine was implemented as a
means to reach PWH to reduce their risk of exposure to
COVID-19. Strategizing ways ensure a steady ART supply
and ART delivery to patients, and stable access to clinical
care during the pandemic is fundamental to avoid an increase
in HIV multimorbidity, overburdening hospitals and subse-
quently increasing morbidity of the general population.

Our study has limitations. First, this study was a cross-
sectional telephone survey and did not have an HIV-negative
control group for comparison. However, national surveys of
the general Peruvian population allowed us to make compari-
sons to the findings of PWH in our study.25,27,29 Second, this
was a convenience sample of middle-aged to older PWH attend-
ing two large multidisciplinary HIV clinics in an urban capital
city, thus, may not be representative of all Peruvian PWH.
Third, our sample was largely educated with the majority of
participants having completed secondary school, exceeding
the proportion of Peruvians with at least some secondary
schooling (64% female, 75.4% male).21 Next, most women
were recruited from one of the study sites, but despite these
recruitment differences, PWH did not differ greatly between
study sites. On the other hand, although there have been
some surveys exploring knowledge and socioeconomic, physi-
cal and mental health impacts of the pandemic in general

population,25,27 this is the first one exploring these areas in
PWH in Peru.

Our data has shown that the COVID-19 pandemic and mea-
sures taken to reduce its transmission have posed a significant
mental health and socioeconomic burden on Peruvian PWH
and may pose a considerable burden upon PWH in other
low-to-middle income countries. As Peru enacted policies to
slow the spread of COVID-19 through quarantines and shut-
down of most non-essential establishments early on in the
beginning of the pandemic,4 these measures may inadvertently
have negative consequences on vulnerable populations includ-
ing those with HIV. These early struggles of HIV clinics in pro-
viding continued healthcare to their patients have led some
clinics to develop a systematic approach to mail delivery of
ART and provision of telemedicine consults, however, this is
not yet standardized across much of Peru. Further efforts are
needed to ensure that PWH on ART can obtain routine HIV
care without increased COVID exposure by ramping up
access to telehealth and ART home delivery systems. It is
also crucial for those newly diagnosed with HIV during the pan-
demic to be linked to HIV care and treatment in a timely
manner. Finally, the increase in perceived anxiety, stress and
depressive symptoms observed among older PWH in our
study underscores the importance of strengthening mental
health resources and access via telemedicine for this vulnerable
population.
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